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INTRODUCTORY  ADDRESS. 


BY 

The  Hon'ble  Surgeon-General  Sir  PARDEY  LUKIS,  k.h.s.,  k.c.s.i.,  m.d.,  f.r.c.s., 

Director-General,  Indian  Medical  Service. 

GeNTLBIVLEN,  '!  : 

To-day  we  adopt  a  procedure  which  differs  from  that  at  the  last  two  conferences 
in  one  important  particular.  We  no  longer  separate  the  deliberations  of  the  General 
Malarial  Committee  from  those  of  the  Sanitary  Conference.  The  need  for  such 
separation  no  longer  exists,  the  malaria  committee  being  now  a  sub-committee 
working  under  the  Scientific  Advisory  Board  of  the  Indian  Research  Fund  Associa- 
tion. To-day  therefore  I  shall  not  confine  my  remarks  to  malaria  and  kindred 
subjects :  I  shall  deal  with  a  larger  field  and  refer  briefly  to  activities  in  various 
departments  of  medical  research  both  in  India  and  other  countries.  It  must  how- 
ever be  clearly  understood  that  what  I  have  just  said  must  not  be  interpreted  as 
meaning  that  the  Government  of  India  is  paying,  or  intends  to  pay,  less  attention 
than  in  former  years  to  the  prevention  and  mitigation  of  malaria.  On  the  contrary 
it  is  clearly  recognised  that  from  the  point  of  view  of  mortality  and  ill-health,  malaria 
must  be  admitted  to  be  the  greatest  of  all  the  scourges  of  India.  That  malaria 
has  not  been  neglected  is  evidenced  by  the  important  statement  made  yesterday 
by  Sir  Harcourt  Butler  in  his  presidential  address  and  by  the  number  of  medical 
and  engineering  papers,  directly  or  indirectly  concerned  with  the  prevention  and 
mitigation  of  this  disease,  that  have  been  presented  for  the  consideration  of  the  con- 
ference. It  is  not  necessary  for  me  to  comment  on  the  contributions  relating  to 
methods  of  silt  disposal  which  gave  rise  to  such  interesting  discussions  yesterday. 
The  subject  is  one  more  for  the  engineer  than  the  pathologist,  biat  its  importance 
is  very  great  from  the  point  of  view  of  malariology. 

Before  proceeding  to  the  discussion  of  the  various  problems  in  connnection 
with  malaria,  I  must  say  a  few  words  concerning  our  new  Indian  Journal  of  Medical 
Research,  the  appearance  of  which  I  foreshadowed  in  my  address  at  Madras.  Three 
numbers  of  this  journal  have  now  appeared  and  I  think  you  will  all  agree  that  we 
have  no  reason  to  be  ashamed  either  of  its  literary  contents  or  of  the  style  in  which 
it  has  been  produced,  and  I  feel  sure  that  you  will  all  join  with  me  in  expressing  to 
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Major  Robertson  and  (.'aptaiii  Norman  White  our  sense  of  the  debt  of  "ratitude 
we  owe  them  for  the  enormous  amount  of  time  and  labour  they  have  devoted  to 
making  the  journal  a  success.  It  is  at  present  vigorous  and  flourishing  and  I  take 
this  opportunity  of  thanking  those  contributors  who  have  helped  to  make  it  what 
it  is.  But,  gentlemen,  take  warning  by  the  untimely  demise  of  the  ill-fated  '  Palv- 
di'sm  '  and  do  not  allow  our  new  venture  to  be  starved  for  want  of  literary  support. 
Do  not  be  afraid  of  over-feeding  it.  Remember  moreover  that  short  notes  on  ori- 
ginal work  are  just  as  welcome  as  longer  articles.  (Suitable  contributions  will  not  be 
refused  and  we  are  prepared,  should  necessity  arise,  to  issue  it  more  than  four  times 
a  year.  I  terminated  my  last  address  with  an  appeal  to  all  the  delegates,  official 
and  non-official,  to  band  themselves  together  in  order  that  we  might  show  the  world 
what  the  medical  profession  in  India  is  doing  for  the  benefit  of  humanity.  This 
appeal  I  am  convinced  did- not  fall  upon  deaf  ears  and  I  merely  wish  to  remind  vou 
now  that  the  Journal  is  a  means  to  this  end. 

Sir  Harcourt  Butler  told  you  yesterday  that  the  scheme  for  anti-malarial  mea- 
sures in  Meerut  is  still  under  consideration.  I  am  sorry  that  for  this  reason 
I  cannot  lay  before  you  to-day  Major  Graham's  interesting  and  valuable  report  of 
a  malaria  survey  of  Meerut  municipality  in  1911.  One  of  the  most  interesting 
points  connected  with  malaria  in  Meerut  is  the  complete  change  that  has  occurred 
in  the  local  incidence  of  that  disease  between  1878  and  1911.  So  far  back  as  1870 
the  malarial  conditions  of  Meerut,  which  we  are  told  had  formerly  been  a  healthv 
station,  had  become  so  grave  that  the  question  of  having  to  abandon  it  as  a  canton- 
ment was  freely  discussed.  The  monthly  mortality  sheets  show  that  these  condi- 
tions continued  up  till  the  quinquennium  1878-1882  and  that  thereafter  there  was 
a  quick  but  steady  decline  till  latterly  the  typical  autumnal  rise  of  mortality  has 
been  practically  non-existent.  From  our  present  knowledge  of  malaria  and  in  the 
absence  of  any  other  plausible  explanation  we  are  forced  to  give  the  credit  for  this 
vast  improvement  in  health  to  the  broad  drainage  operations  undertaken  between 
the  years  1875  and  1879  and  it  may  be  stated  roughly  that,  for  an  expenditure  of 
Rs.  1,50,000,  certain  permanent  changes  have  resulted,  owing  to  which  not  only  has 
the  necessity  of  abandoning  the  cantonment  been  avoided  but  there  has  occurred 
in  the  two  decennia  1888-1897  and  1898-1907  a  saving  of  approximately  9,000 
lives  during  the  months  of  September,  October  and  November  alone,  together  with 
a  corresponding  decrease  in  sickness  and  consequent  economic  gain. 

These  results  are  especially  gratifying  at  the  present  time  as  indirectly  they 
justify  the  method  of  practical  malaria  surveys  which  Major  Roberston  introduced 
in  his  reports  on  malaria  in  Nagina  and  Saharanpur  in  1909.  At  that  time  the 
generally  accepted  opinion  in  India  was  that  in  this  country  any  anti-malarial 
measures  based  on  mosquito-reduction  must  be  doomed  to  failure  as  they  necessitated 
a  thoroughness  in  abolishing  all  collections  of  water  which  for  financial  and  other 
reasons  placed  them  outside  the  bounds  of  practical  politics.  Robertson,  too,  re- 
garded this  as  a  counsel  of  perfection,  and  after  studying  the  habits  of  the  malaria- 
carrying  mosquitoes  he  arrived  at  the  conclusion  that  it  might  be  possible  in  practice 
to  neglect  the  less  important  and  more  temporary  sources  of  danger  and  yet  attain  a 
considerable  degree  of  success  if  careful  preliminary  surveys  were  made  to  find  out 
definitely  and  accurately  the  chief  danger  points.  These  might  then  be  dealt  with 
thoroughly  in  ways  which  would  be  independent  of  any  help  or  co-operation  on  the  part 
of  the  general  public.  With  such  a  scheme  it  seemed  reasonable  to  expect  that,  even 
if  complete  aboUtion  of  the  disease  were  impracticable,  a  marked  and  permanent 
decrease  in  malarial  prevalence  might  be  attained  at  a  moderate  cost.    It  was 
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on  these  lines  that  he  surveyed  and  drew  up  his  reports  on  Nagiua  and  Saharan- 
pur.  His  recommendations  were  accepted  by  Government,  funds  were  allotted 
and  the  work  has  been  started.  In  both  places  the  schemes  rest  on  a  the(k;etica] 
basis  and  can  only  be  regarded  as  experiments,  the  results  of  which  cannot  be  d^t^  ^  \^ 
mined  for  some  years.  The  confirmation,  afforded  by  these  Meerut  statistics,  of  tB^- ^>E3«stf*^ 
soundness  of  the  method  introduced  by  Major  Eobertson  is  therefore  very  import- 
ant and  comes  at  a  most  opportune  time. 

The  first  paper  on  the  subject  of  malaria  to  which  I  wish  to  allude  is  the  con- 
tribution relating  to  the  incidence  of  enlarged  spleen  among  school-children  in  London 
for  which  we  have  to  thank  Sir  Ronald  Ross  and  Majors  Christophers  and  Perry. 
Its  chief  interest  and  importance  is  in  view  of  the  fact  that  an  estimation  of  the 
spleen-index  of  children  is  the  most  readily  applicable  measure  we  possess  for 
measuring  the  intensity  of  malaria  in  a  given  locality.  We  can  now  continue  to 
.  use  this  method  of  measuring  malaria  with  increased  confidence  in  its  value  and 
fewer  doubts  as  to  its  validity^  except  perhaps  in  districts  where  kala-azar  is  pre- 
valent. 

I  now  turn  to  a  question  of  very  great  importance  and  one  upon  which  there 
is  extreme  diversity  of  opinion — I  allude  to  jungle  clearing.    You  will  remember 
that  I  told  you  last  year  that  the  Indian  Research  Fund  proposed  to  allot  to  Bengal 
a  considerable  sum  of  money  for  the  purpose  of  carrying  out  an  extensive  experi- 
ment of  jungle  clearing  in  the  vicinity  of  inhabited  areas.    I  regTet  extremely  that 
there  has  been  considerable  delay  in  starting  this  experiment,  owing  to  the  fact 
that  the  Provincial  Malarial  Committee  of  Bengal  do  not  consider  that  the  evidence 
put  forward  by  us  of  the  connection  between  jungle  and  malaria  has  borne  the  test 
of  further  investigation.    They  state  that  the  only  parallel  to  the  Malay  experiments 
that  could  exist  in  Bengal  is  the  clearing  of  virgin  jungle  such  as  is  now  going  on 
in  the  Sunderbunds,  which  is  not  a  malarious  region.    They  are  moreover  of  opinion 
that  extensive  jungle  clearing  in  Bengal  villages  is  impracticable.    It  appears  to  me 
that  this  decision  is  due  to  a  misapprehension  of  the  intentions  of  the  Scientific 
Advisory  Board.    The  Provincial  Committee,  acting  upon  the  reports  of  Major 
Fry  and  Dr.  Bentley,  take  the  term  "  jungle  "  to  mean  all  vegetation,  including 
fruit  trees  and  bamboos.    I  need  hardly  say  that  we  never  intended  any  such  whole- 
sale destruction  of  valuable  property  ;  all  we  aimed  at  was  the  eradication  of  rank 
luidergrowth  and  scrub  and  useless  trees.    The  condition  of  affairs  round  a  Bengal 
village  was  ably  described  by  Buchanan  one  hundred  years  ago  as  quoted  by  Bentley 
himself  in  the  November  number  of  the  '  Indian  Medical  Record.'    He  says  "  the 
great  variety  of  lofty  flower  and  fruit  bearing  trees  and  the  luxuriant  bamboos  by 
which  the  cottages  are  shaded  would  render  their  situation  delightful,  did  not  rank 
weeds  and  bushes,  which  shoot  up  with  increasing  vigour  in  every  corner  that  is 
not  in  constant  cultivation,  prevent  all  circulation  of  air,  preserve  a  constant  damp 
noisome    vapour  and   harbour  a  great  variety  of   loathsome   and  pernicious 
animals."    This  is  the  condition  we  want  to  remedy.    Dr.  Bentley,  in  the  last  para- 
graph of  his  able  paper  '  On  the  reaction  of  mosquitoes  to  artificial  light,"  alludes 
to  the  generally  accepted  theory  that  a  screen  of  trees  is  beneficial  as  a  protection 
against  malaria  and  mosquitoes.    The  question  here  however  is  not  one  of  a  screen 
of  trees  ;  it  concerns  the  eradication  of  scrub  or  undergrowth.    We  have  more- 
over in  Major  Marjoribank's  suggestive  paper  on  '  Malaria  in  the  Island  of  Salsette ', 
striking  evidence  of  the  deleterious  eflect  of  jimgle  around  the  village  site.  He 
shows  that  it  is  possible  to  map  out  a  series  of  '  isosplens  ' ;    that  the  most 
malariou.s  villages  are  those  at  the  foot  of  the  hills  where  the  jungle  is  densest  and 
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that  tiie  malarial  endemiclt}^  steadily  decreases  as  you  go  farther  aud  farther  from 
the  jungle  belt.  To  explain  this  he  advances  the  very  plausible  theory  that  the 
scrub  and  jungle  afford  sheltei'  and  humidity  to  the  female  mosquito,  thus  enabling 
her  to  live  on  into  the  dry  season  and  increasing  the  period  of  her  infectivity  towards 
man.  Major  O'Gorman  Lalor  too  in  his  recently  published  report  on  '  Malaria 
in  the  Katha  district  '  advocates  as  a  measure  of  jpractical  utilitv  the  cutting  down 
and  burning  of  all  scrub  jungle  twice  yearly  in,  aud  for  a  radius'of  one  mile  around 
every  malaria-stricken  centre  of  population. 

Here  then  you  have  two  entirely  divergent  views— a  further  proof,  if  any  were 
wanting,  of  the  impossibility  of  framing  a  general  sanitary  policy  for  all  "India. 
I  trust  therefore  that  this  important  question  will  be  fully  discussed  in  order  that 
we  may  arrive  at  some  definite  conclusion  and  then,  if  the  Bengal  Malarial  Com- 
mittee still  consider  that  jungle  clearing  is  impracticable,  we  might  suggest  that  it 
be  carried  out  either  in  the  Island  of  Salsette  or  in  some  selected  district  of 
Burma  or  Madras  and  that  the  Bengal  Committee  be  asked  to  suggest  some  other 
anti-malarial  experiment  which  is  suitable  to  their  Province. 

Another  matter  upon  which  we  require  further  information,  and  which  formed 
the  subject  of  one  of  our  resolutions  last  year,  is  as  regards  the  precise  conditions 
under  which  wet  cultivation  is,  or  is  not,  likely  to  be  harmful  from  the  point  of  view 
of  malaria.  So  far,  with  the  exception  of  a  brief  allusion  in  Major  Marjoribank's 
paper,  no  reports  on  this  subject  have  reached  us,  though  we  trust  that  Captain 
Hodgson,  who  is  now  on  special  malarial  duty  in  Madras  may  have  something 
to  tell  us  next  year. 

I  will  now  pass  on  to  a  report  on  certain  important  observations  which  has 
been  published  by  Wade-Brown  in  the  Journal  of  Experimental  Medicine 
for  J uly  last.  In  this  article  the  author,  after  referring  to  his  previous  experimental 
work  on  haematin-intoxication  in  the  rabbit,  produces  evidence  to  prove  that  the 
anaemia,  the  hsemoglobinaemia,  the  high  percentage  of  large  mononuclear  leuco- 
cytes, the  destruction  of  platelets  and  the  tendency  to  haemorrhage  in  malaria  are 
all  influenceji  by  the  malarial  pigment  "  hae matin."  He  gives  it  as  his  opinion 
that  haematin  is  probably  the  hitherto  unknown  circulating  toxin  to  which  malarial 
anaemia  has  been  attributed  and  he  points  out  that  the  haemoglobin,  converted 
to  haematin  by  the  malarial  parasite,  is  not  readily  available  for  the  regeneration 
of  the  red  cells  and  the  blood  is  thus  rapidly  depleted  of  hasmoglobin  and  iron.  In 
a  later  report  Wade-Brown  deals  with  the  renal  complications  in  haematin 
intoxication,  but  his  investigations  throw  no  light  on  the  problem  of  haemoglo- 
binuria. 

This  brings  me  to  the  subject  of  blackwater  fever  about  which  there  is  still 
considerable  diversity  of  opinion.  All  the  most  recent  work  appears  to  endorse 
the  opinion  that  without  malaria  there  is  no  blackwater  fever  ;  but  it  is  still  by 
no  means  certain  that  they  stand  towards  one  another  in  the  relation  of  cause  and 
effect.  Last  year  I  referred  to  Leishman's  cell  inclusions  and  the  suggestion  that 
they  might  be  of  the  nature  of  Chlamydozoa.  Notwithstanding  the  fact  that  Balfour 
and  most  other  observers  are  disposed  to  doubt  the  parasitic  nature  of  these  inclu- 
sions or  that  they  play  any  part  in  the  causation  of  blackwater  fever,  Leishman 
still  inclines  to  his  original  view.  In  a  recent  article  on  the  etiology  of  blackwater 
fever  he  discusses  the  usually  accepted  hypotheses  as  to  its  causation  and  admits  that 
there  is  at  present  no  actual  proof  of  the  existence  of  a  specific  virus.  He  argues 
however  that  the  chlamydozoal  hypothesis  is  not  inconsistent  with  well-established 
points.    Thus  the  association  of  blackwater  fever  with  malaria  is  comprehensible 
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if  it  is  assumed  that  the  chlaniydozoal  virus  is  transmitted  either  by  mosquitoes 
or  by  some  dift'erent  insect,  whose  geographical  distribution  is  similar,  and  he  points 
out  that  mosquitoes  transmit  at  least  four  diseases,  two  of  which  (yellow  fever  and 
dengue)  are  due  to  filter-passing  viruses.  He  urges  moreover  that  neither  the  im- 
munity of  natives  in  endemic  areas  nor  the  fact  that  immunity  to  malaria  appears 
to  go  hand  in  hand  with  that  of  blackwater  fever  can  be  regarded  as  being  incon- 
sistent with  the  new  hypothesis  ;  whereas,  on  the  other  hand,  the  well-known 
discrepancies  in  the  geographical  distribution  of  the  two  diseases  may  be  explained 
by  assuming  that  some  insect,  resembling  the  mosquito  in  its  life  habits,  transmits 
the  specific  virus  and  that,  in  those  intensely  malarious  regions  in  which  black- 
water  fever  does  not  occur,  this  insect  may  be  either  less  numerous  or  iiot  so  widely 
distributed.  In  conclusion  he  suggests  another  possible  connection  between  malaria 
and  blackwater  fever,  namely,  the  possibility  of  the  malarial  parasite  being  itself 
subject  to  disease.  Another  theory  worth  remembering  is  a  suggestion  put  forward 
by  Balfour  that  blackwater  fever  may  be  caused  by  the  injection  of  a  highly  virulent 
hsemolysin  by  some  insect. 

Turning  to  the  subject  of  the  Spirochcetoses,  I  must  call  your  attention  to  Major 
Bisset's  paper  on  "  Relapsing  fever  in  the  Meerut  district",  in  which  he  confirms 
Mackie's  original  discovery  that  P.  vestimentorum  is  the  carrier  of  the  disease  and 
also  Nicolle's  observation  that  relapsing  fever  is  transmitted  by  the  accidental 
crushing  of  the  lice  during  scratching,,  the  mere  bite  being  innocuous.  He  is  however 
inclined  to  the  belief  that  infection  is  transmitted,  not  so  much  as  the  result  of  actual 
scratching,  but  that  it  is  due  to  the  prevalent  habit  of  killing  a  louse  by  crushing  it 
between  the  finger  nails.  As  regards  preventive  measures  he  points  out  that  there 
must  be  an  active  crusade  against  lice  and  that  the  present  method  of  killing  them 
must  be  discouraged.  The  importance  of  the  crusade  against  lice  is  emphasised 
by  Major  McKechnie's  report  on  his  investigation  into  a  mysterious  fever  occurring 
at  Bhim  Tal.  This  fever  he  believes  to  be  true  typhus,  the  carrier  of  which  Nicolle 
suspects  to  be  Pediculus  vestimentorum,  though  Patton,  Husband  and  McWalters 
incriminate  Gimex  lectularius,  at  any  rate  so  far  as  Indian  jails  are  concerned. 
Captain  Brown,  who  has  also  investigated  relapsing  fever  in  the  Meerut  district 
confirms  Bisset's  findings  both  as  regards  lice  and  the  ease  with  which  they  may 
be  killed  by  the  exposure  of  clothes  and  bedding  to  direct  sunlight.  He  suggests 
however,  that  the  possibility  of  conveyance  of  infection  by  Bragada  picta,  one  of 
the  harvest  bugs,  is  deserving  of  investigation.  It  is  obvious  that  we  must  not 
regard  P.  vestimentorum  as  the  only  carrier  of  spirillar  fevers  in  India.  Last  year 
I  mentioned  an  outbreak  of  an  abnormal  type  of  relapsing  fever  in  Quetta  which 
Browse  considered  to  be  transmitted  by  Argas  persicus.  Since  then  Jukes  has 
reported  cases  of  spirillar  fever  occurring  in  the  Darjeeling  district,  in  which  the 
temperature  is  irregular  and  shows  no  resemblance  to  that  of  relapsing  fever.  In 
all  these  cases  jaundice  was  a  marked  symptom  and  there  was  a  high  rate  of  mor- 
tality. Jukes  is  inclined  to  regard  the  fever  as  hitherto  undescribed  but  in  my 
opinion  it  is  identical  with  the  biliary  remittent  fever  of  Vandyke  Carter.  This 
however,  is  merely  an  academic  question  :  the  important  point  is  that  lice  and  bugs 
from  the  infected  houses  were  dissected  and  in  no  instance  were  spirochsetes  found 
in  these  insects. 

In  this  connection  I  must  mention  that  during  the  past  three  or  four  years  a 
peculiar  fever,  accompanied  by  jaundice,  has  been  noticed  in  the  Andaman  Islands. 
The  jaundice,  which  appears  on  the  third  or  fourth  day,  is  ofteji  intense  and  in 
severe  cases  there  are  petechial  haemorrhages,  bleeding  from  the  gums  and  delirium. 
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The  mortality  is  40  per  cent.  Hitherto  this  fever  has  been  regarded  as  malarial, 
but  lU)  malarial  parasites  are  found  in  the  blood  and  treatment  by  quinine  is  of  no 
avail.  Major  VVoolley  thinks  this  fever  may  be  classed  as  a  separate  entitv.  I 
suggest  that  it  may  possibly  be  spirillar. 

Our  knowledge  of  kala  azar  has  not  advanced  to  any  great  extent  during  the 
year,  but  you  have  before  you  an  important  communication  from  Rogers,  dealing 
with  measures  taken  to  stamp  out  the  disease  in  Assam.  An  interesting  paper  on  the 
Mediterranean  variety  of  the  disease  by  Laveran  and  Nicolle  was  read  in  the  Tropical 
Medicine  section  at  the  recent  International  Medical  Congress.  In  this  paper  the 
authors  maintain  that  the  differences  formerly  invoked  as  existing  between  the 
Mediterranean  and  Indian  forms  of  the  disease  tend  more  and  more  to'disappear  and 
that  in  all  probability  the  identity  of  the  two  will  soon  be  established.  In  support 
of  this  view  they  instance  the  recent  work  of  Row  at  Bombay,  the  successful  in- 
oculation of  a  dog  by  Donovan  at  Madras  and  the  fact  that  the  alleged  difference 
as  regards  the  age  incidence  is  now  known  to  be  non-existent.  We  must  admit 
that  the  differences  formerly  insisted  upon  are  rapidly  disappearing.  Row  has 
proved  that  we  cannot  rely  upon  the  cultural  differences  in  the  behaviour  of  the 
two  types  of  parasites  and  Mackie's  report  of  '  Kala  Azar  in  Assam  '  brings  out  the 
interesting  fact  that  50  per  cent,  of  the  cases  occur  between  the  ages  of  6  and  10, 
and  81  per  cent,  during  the  first  fifteen  years  of  life.  But  when  we  come  to  the 
question  of  the  dog  as  a  reservoir  of  infection,  difficulties  at  once  arise.  It  is  true 
thatPatton  has  confirmed  Donovan's  results  and  has  successfully  inoculated  dogs, 
so  that  we  can  no  longer  regai'd  them  as  immune.  On  the  other  hand  between 
November  6th,  1912,  and  May  16th,  1913,  acting  on  the  suggestion  made  by  me  at 
the  last  conference,  he  has  examined  both  the  spleen  and  bone  marrow  of  1,321 
dogs  destroyed  in  the  lethal  chamber  at  Madras  and  in  no  case  was  a  dog  found 
to  be  naturally  infected  with  Leishmania.  It  is  evident  therefore  that,  in  the  endemic 
centres  of  kala  azar  in  India,  dogs  are  not  infected  as  they  are  on  the  Mediterranean 
littoral.  We  have,  moreover,  the  evidence  of  Mackie  that  the  main  point  of  epi- 
demiological interest  in  the  disease  is  its  dej)endence  upon  close  personal  contact. 

I  must  now  say  a  few  words  on  the  subject  of  anti-stegomyia  campaigns.  The 
President  has  told  you  that  during  the  last  year  Major  James  has  been  carrying  out 
an  active  and  successful  anti-stegomyia  campaign  in  Colombo  and  we  had  hoped 
that  he  would  have  given  us  a  paper  on  the  subject.  His  unfortunate  illness  has 
prevented  him  from  doing  so  but  I  have  certain  information  on  the  subject  which 
may  be  of  interest.  I  understand  that  the  campaign  was  carried  out  in  the  heart 
of  the  business  section  of  the  city  which  was  only  separated  by  the  width  of  several 
.streets  from  similar  sections  in  which  no  operations  were  undertaken.  I  am  told 
moreover,  that  the  operations  were  incomplete  owing  to  the  fact  that  it  was  impos- 
sible to  deal  with  certain  important  breeding  places  such  as  roof  gutters  and  water- 
storage  cisterns.  Notwithstanding  these  drawbacks,  in  the  course  of  six  investiga- 
ti«)us  made  at  intervals  of  five  days,  it  was  possible  to  reduce  the  potential  breeding 
places  by  60  per  cent,  and  the  actual  breeding  places  were  reduced  from  275  to  4. 
Moreover,  a  series  of  test  breeding  experiments  showed  that,  whereas  before  the 
campaign  was  undertaken  this  section  of  the  city  contained  more  .stegomyia  than 
an}-  other  portion,  after  the  operations  were  completed,  the  percentage  of  pots  placed 
within  the  area  which  became  infected  was  12-1  whereas  it  was  IT'l  in  pots  placed 
outside  it.  These  are  very  prcnnising  results  and  show  what  we  may  hope  to  attain 
when  we  have  a  constant  water  supply  in  our  sea-ports  and  the  power  to  deal  with 
roaf  gutters,  water  cisterns,  storage  tanks,  etc. 
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I  now  turn  to  what  is  bein,<r  doiip  in  India.  Tlu;  Govei-nmont  of  Bengal  has 
recently  had  undei'  consideration  Majoi'  McGilchrist's  report  on  the  prevalence  of 
stegomyia  in  Calcutta,  together  with  a  note  on  the  same  by  the  Sanitary  Commis- 
sioner of  Bengal,  in  which  he  advocates  the  prosecution  of  a  systematic  investigation 
of  the  stegomyia  problem  in  typical  areas  of  (!alcutta.  The  Governor  in  Council 
is  prepared  to  accept  these  suggestions  and  proposes  to  ask  the  Sanitary  Commis- 
sioner to  draw  up  a  suitable  scheme.  In  the  light,  moreover,  of  the  conclusions 
arrived  at  in  the  recent  investigations,  the  necessity  of  securing  throughout  the 
twenty-four  hours  a  high  pressure  service  from  the  new  reservoir  at  Talla  is  being 
impressed  upon  the  Corporation,  and  the  question  of  the  control  of  reservoirs, 
cisterns,  etc.,  is  under  consideration  in  connection  with  the  amendment  of  the 
Calcutta  Municipal  Act,  No.  Ill  of  1899.  In  this  connection  the  conditions  pre- 
vailing at  Chittagong  will  also  be  the  subject  of  investigation  and  the  question  of 
the  improvement  of  the  water  supply  of  this  port  is  engaging  the  attention  of  the 
Local  Government. 

The  next  point  I  must  mention  is  that  of  the  relationship  of  Stegomyia  scutel- 
laris  to  yellow  fever.  Is  it  or  is  it  not  a  carrier,  and,  if  not,  is  there  anything  in  the 
suggestion  that  S.  scutellaris,  by  driving  out  the  allied  species  S.  fasciata,  may 
protect  a  given  locality  from  infection  ?  To  settle  these  points  it  was  originally 
suggested  that  eggs  of  ;S.  sc'M/e^^an's  should  be  sent  to  West  Africa,  but  objections 
were  raised,  to  this  proposal.  I  am  glad  to  be  able  to  tell  you  therefore  that  I  have 
recently  received  a  letter  from  Dr.  S.  T.  Darling,  the  Director  of  the  Board  of  Health 
Laboratory  at  Ancon,  asking  me  to  send  him  eggs  and  that  I  have  made  arrange- 
ments to  comply  with  his  request.  His  report  on  the  carrier  question  will  be  awaited 
with  interest  but  Indian  experience  teaches  us  that  there  is  little  likelihood  that 
S.  scutellaris  will  ever  drive  out  S.  fasciata.  The  two  species  live  side  by  side  in 
perfect  amity  but  they  differ  widely  in  their  habits.  S.  scutellaris  prefers  rural 
to  urban  life  and  is  usually  found  in  or  near  gardens.  In  fact,  as  McGilchrist  points 
out,  it  is  a  tree-loving  mosquito  and  is  often  found  breeding  hundreds  of  yards  from 
inhabited  houses,  whereas  *S.  fasciata  never  breeds  more  than  twenty  yards  away. 
S.  fasciata  moreover,  has  a  predilection  for  human  blood  whilst  S.  scutellaris  is  in- 
different whether  it  obtains  its  feed  of  blood  from  man  or  from  other  animals. 

Whilst  in  London  last  summer  I  was  consulted  on  various  points  by  the  West 
African  Yellow  Fever  Commission.  They  consider  it  desirable  that,  in  view 
of  the  possible  advent  of  yellow  fever,  we  should  make  an  investigation  into  the 
etiology  of  the  fevers  of  short  duration,  much  on  the  lines  suggested  in  my  address 
at  Madras.  They  also  require  certain  clinical  information  as  regards  the  asso- 
ciation of  jaundice,  slow  pulse,  and  albuminuria  with  these  diseases.  We  are  already 
carrying  out  isolated  investigations  on  these  points  but  we  now  propose  to  depute 
a  whole-time  officer  for  this  special  inquiry  as  part  of  our  research  programme  for 
the  coming  year,  and  we  hope  that  we  shall  be  able  to  secure  the  services  of  Major 
McCarrison,  with  whose  work  on  three-day  fever  you  are  all  acquainted. 

As  regards  the  carrier  in  these  cases,  I  note  that  Legendre  has  suggested  that 
possibly  S.  fasciata,  and  not  C.  fatigans,  may  be  the  most  important  carrier  in 
dengue.  This  is  in  accord  with  the  observations  made  last  year  by  Major  Lalor 
as  regards  the  carrier  of  seven-day  fever  in  Rangoon. 

We  now  come  to  the  subj  ect  of  water-borne  diseases.  Maj or  Greig  has  continued 
his  researches  into  cholera  and  can  be  congratulated  on  some  valuable  results. 
His  papers  have  been  published  in  the  Journal  and  I  wish  to  draw  your  attention 
to  two  of  them  which  deal  with  original  research  carried  out  subsequent  to  our 
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last  Congress.  The  paper  in  the  October  number  '  on  the  precipitation  of  bacterial 
protein'  shows  that  this  method  will  be  of  assistance  as  a  supplement  to  other  tests 
in  the  differentiation  of  cholera  from  cholera-like  vibrios.  The  report  in  the  Janu- 
ary number  '  On  the  life  of  the  cholera  vibrio  outside  the  human  body'  is  now  before 
the  Conference  for  discussion.  All  Greig's  observations  demonstrate  the  importance 
of  the  human  factor  and  teach  us  that,  as  in  the  case  of  enteric  fever,  we  can  no  longer 
regard  cholera  merely  as  a  water-borne  disease,  while  his  successful  cultivation 
of  the  cholera  vibrio  from  the  lung  shows  us  that  the  disease  is  a  true  septicsemia. 

You  have  doubtless  heard  that  it  was  the  intention  of  the  International 
Bureau  of  Public  Health  of  Paris  to  send  a  Cholera  Commission  to  India  to  study 
various  ponits  in  connection  with  the  epidemiology  and  treatment  of  that  disease. 
I  had  two  interviews  in  London  with  Sir  Benjamin  Franklin  and  Dr.  Amand 
RufEer,  when.  I  pointed  out  to  them  that  practically  all  the  points  covered  h\ 
their  terms  of  reference  were  now  under  investigation,  and  that  the  Government  of 
India  was  prepared  to  place  another  officer  on  special  duty  to  test  the  effects 
of  the  various  anti-cholera  sera.  It  has  been  decided  therefore  to  postpone  the 
visit  of  the  Commission  until  next  winter.  If  our  investigations  proceed  as  satis- 
factorily as  they  have  begun,  I  think  it  possible  that  by  then  there  will  be 
little  left  to  discover. 

Captain  Cunningham  has  not  yet  submitted  any  report  on  his  dysentery  in- 
vestigations so  that  this  subject  cannot  be  discussed,  but  an  excellent  paper  b}' 
Rogers  in  the  October  number  of  the  journal 'On  the  bactericidal  action  of  organic 
silver  salts  and  other  antiseptics  on  the  dysentery  bacillus'  is  deserving  of  attention. 

An  excellent  example  of  the  dangers  of  faecal  pollution  of  water  is  afforded 
by  the  results  of  the  investigation  into  the  causation  of  goitre  which  has  been  con- 
ducted at  the  Central  Research  Institute,  Kasauli,  by  Major  McCarrison  during 
the  past  year.  These  investigations  will,  I  trust,  result  in  a  marked  diminution  in 
the  number  of  cases  of  goitre  amongst  the  pupils  of  the  La-wrence  Military 
Asylum  at  Sanawar.  His  two  reports  are  published  in  the  January  number  of  the 
Journal  and  are  well  worth  your  careful  perusal.  It  has  been  arranged  that  he 
shall  give  a  lantern  demonstration  on  the  subject.  Under  the  head  of  water-borne 
diseases  I  must  mention  also  the  admirable  piece  of  original  work  done  by  Dr.  Turkhud 
in  connection  with  dracontiasis. 

Beri-beri  is  not  inclvided  in  our  agenda  but  I  observe  that  Dr.  DeMello  in  his 
admirable  paper  upon  "  The  notification  of  disease  "  expresses  the  opinion  that 
beri-beri  cannot  be  attributed  to  rice.  On  the  contrary  he  believes  it  to  be  infec- 
tions and  contagious.  That  he  is  not  alone  in  this  opinion  is  evidenced  by  the  fact 
that  during  the  last  year  communications  have  poured  into  the  medical  press, 
notably,  from  the  Amazons,  Brazil,  Southern  Nigeria  and  Shanghai,  in  all  of  which 
the  authors  express  grave  doubts  as  to  the  accuracy  of  the  "  deficiency  "  theory 
and  I  am  informed  "by  Colonel  Blenkinsop,  r.a.m.c,  that,  when  he  was  in  Sierra 
Leone,  he  had  under  his  care  several  British  officers  suffering  from  clinical  beri- 
beri. A  few  months  ago  moreover  there  was  an  outbreak  of  peripheral  neuritis 
closely  resembling  beri-beri  amongst  the  British  troops  at  Lebong.  None  of  those 
attacked  were  rice-eaters  and  the  majority  of  them  were  total  abstainer.s.  This 
outbreak  is  now  under  investigation  and  the  report  should  prove  of  much  interest. 

The  President  has  already  alluded  to  three  of  the  papers  on  plague.  No  further 
remarks  from  me  therefore  are  necessary.  I  wish  however  to  call  your  attention 
to  certain  observations  of  Captain  Norman  White  which  although  they  are  not 
before  the  Conference  have  an  important  bearing  on  the  problem  of  rat  destruction. 
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Briefly  stated  his  observations  were  as  follows.  In  Lucknow  during  the  hot  weather 
of  1911  he  noted  the  fact  that  most  of  the  young  rats  were  females  and  on  studying 
the  phenomenon  closely  he  found  that  there  had  been  some  adverse  influence  at 
work  destroying  adult  females.  This  was  certainly  not  plague.  The  process  went 
on  and,  to  compensate  for  it,  during  nearly  two  months  only  females  appeared  to 
be  born.  This  observation  raises  a  point  of  considerable  practical  importance  in 
connection  with  plague  preventive  measures.  It  has  been  urged  that  the  most 
efficacious  method  of  diminishing  the  rat  population  in  a  given  area  is  to  catch 
rats,  liberate  the  males  and  destroy  the  females  and  it  is  said  that  by  so  doing, 
breeding  is  markedly  diminished  and  the  young  ones,  that  are  born  are  increasing- 
ly liable  to  be  eaten  by  the  proportionately  increased  male  rats.  The  ease  and 
rapidity  with  which  the  balance  of  the  two  sexes  was  re-adjusted  in  Lucknow 
indicates  that  any  such  measures  of  rat  destruction  are  not  likely  to  meet  with 
success,  at  any  rate  so  far  as  Mus  rattus  is  concerned.  I  must  also  allude  to  an 
admirable  piece  of  original  work,  brought  before  the  Tropical  section  of  the 
International  Medical  Congress  by  C.  J.  Martin,  which  does  not  appear  to  me  to 
have  received  the  attention  it  deserves.  This  work  was  undertaken  with  a  view 
to  discovering  the  method  by  which  the  plague  bacillus  is  conveyed  from  rat  to  man 
by  the  rat  flea.  The  generally  accepted  view  is  that  it  is  conveyed  as  the  result 
of  faecal  contamination  of  the  puncture  and  not  by  the  actual  bite.  Martin  has 
shown  that  this  view  is  incorrect  and  that  as  a  matter  of  fact  it  is  only  diseased 
fleas  which  convey  the  infection  to  man.  The  mechanism  by  which  this  is  brought 
about  is  as  follows : — In  a  certain  proportion  of  fleas  the  proventriculus  becomes 
absolutely  occluded  by  a  pure  culture  of  plague  bacilli.  As  a  result  of  this  no  fluid 
can  enter  the  stomach  and  the  oesophagus,  which  normally  is  represented  by  a  thin 
red  line,  becomes  enormusly  distended  until  it  arrives  nearly  at  the  bursting  point. 
When  this  happens,  all  the  ingested  blood,  and  with  it  plague  bacilli,  is  regurgitated, 
thus  infecting  the  small  wound  made  by  the  bite  of  the  flea.  Martin  suggests  that 
this  pathological  condition  of  the  infectious  fleas  may  account  for  the  rapid  dis- 
appearance of  plague  when  the  hot  dry  weather  sets  in,  and  he  points  out  that  the 
diseased  fleas,  owing  to  the  fact  that  they  cannot  imbibe  any  fluid  into  their  bodies, 
are  likely  to  dessicate  extremely  rapidly  under  such  conditions,  leaving  only  the 
healthy  fleas  which  are  incapable  of  infecting  human  beings.  This,  I  think  you 
will  agree,  throws  a  very  interesting  side-light  on  the  manner  in  which  changes  of 
temperature  and  humidity  may  influence  the  course  of  an  epidemic  ;  and  it  is  of 
special  importance  in  connection  with  Major  Greig's  observations  on  the  factors 
influencing  the  Life  of  the  cholera  vibrio  outside  the  human  body. 

I  fear,  Gentlemen,  I  may  have  wearied  you  with  this  long  dissertation.  The 
importance  of  my  subject  and  the  keen  interest  which  I  take  in  all  branches  of 
medical  research  must  be  my  excuse. 
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